A new dynamic porcine model of meningococcal shock.
The objective of this study was to establish a porcine analog of human meningococcal sepsis for pathophysiological investigations and possible future therapy in severe sepsis. Heat-killed Neisseria meningitidis was continuously infused in sublethal concentrations into 10 anesthetized 30-kg pigs (sepsis group). The dose was doubled every 30 min. Six pigs received saline only (control group). The changes described in the succeeding paragraphs were observed in the sepsis group but not in the control group. MAP was aimed to be kept normal by fluid infusion but declined after 3 h in parallel with a decrease in systemic vascular resistance. Pulmonary arterial pressure increased considerably after 30 to 45 min. A massive plasma extravasation was shown by increased hematocrit and a 50% reduction in plasma albumin content. Fluid accumulated in lungs, muscles, and jejunum, as shown by increased wet-dry ratios. Peak inspiratory pressures and fraction of inspired oxygen had to be increased. The cytokines TNF-alpha, IL-1beta, IL-6, IL-8, IL-10, and IL-12 increased markedly. Neutrophils fell to zero-levels, and platelets were markedly reduced. Thrombin-antithrombin complexes increased notably after 120 min. This is the first large animal model of sepsis using whole Neisseria meningitidis. The model simulates well central aspects of human meningococcal sepsis and could be used for future interventional studies.